BDNF, and full length and truncated TrkB expression in the hippocampus of the rat following kainic acid excitotoxic damage. Evidence of complex time-dependent and cell-specific responses.
Systemic administration of kainic acid (KA) at convulsant doses results in irreversible cell damage and neuron loss in the hilus of the dentate gyrus and in the CA1 area of the hippocampus. This is followed by reactive astrocytosis in these regions, and sprouting of mossy fibers into the molecular layer of the dentate gyrus. Since trophic factors are probably implicated in the cellular responses to the excitotoxic insult, and early induction of BDNF and TrkB mRNAs has been observed following KA injection, the present study examines BDNF, full-length and truncated TrkB protein expression in the hippocampus, as revealed by immunohistochemistry, up to 30 days following KA administration to adult rats. Reduction in BDNF and full-length TrkB immunoreactivity preceding neuron loss is observed in the damaged areas. However, transient increase in BDNF immunoreactivity is observed in surviving CA1 neurons and in granule cells of the dentate gyrus. In contrast, full-length TrkB immunoreactivity progressively increases in the molecular layer of the dentate gyrus up to day 30 following KA administration. A second peak in BDNF immunoreactivity is observed in reactive astrocytes, as revealed with double-labeling immunohistochemistry to BDNF and GFAP, in the plexiform layers of CA1 and, to a lesser degree, in the molecular layer of the dentate gyrus. In addition, strong truncated TrkB immunoreactivity is found in reactive astrocytes, as revealed with double-labeling immunohistochemistry to truncated TrkB and GFAP, in the same regions. These results, in concert with previous observations in the same model of hippocampal damage, suggest that BDNF participates in the early response to excitotoxic damage, and that expression of full-length TrkB at strategic sites in the molecular layer of the dentate gyrus has a role in the regenerative response linked to mossy fiber sprouting. Interestingly, delayed expression of BDNF and truncated TrkB in reactive astrocytes may act as negative regulators of neurite growth in devastated regions, such as the CA1 area, which are impoverished of putative postsynaptic sites.